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(57)Abstract: 

PROBLEM TO BE SOLVED: To hold a pressure in a spot situated 
downstream from a turbine at a constant value in all cases of the 
starting period, the operation period, and the stop period of the 
turbine, to maintain a generation amount at a maximum, and to 
prevent the occurrence of overload operation of the turbine, in a 
system to effect recovery of city gas line energy by an expansion 
turbine. 

SOLUTION: An automatic pressure regulating valve for turbine 2 is 
located in a gas line 4 on the inlet side of an expansion turbine 1 and 
a bypass line 5 having an automatic pressure regulation valve for 
bypass 3 is arranged in a state to intercouple the inlet side of the 
automatic pressure regulation valve for turbine 2 and the exhaust 
side of an expansion turbine 1. Pressure.flow regulating means 6, 7. 
and 8 are provided such that through control of opening and closing 
of the automatic pressure regulation valve for bypass 3 during the starting and the stop of operation of the 
expansion turbine 1, a pressure regulation means 6 to hold a pressure in a spot situated downstream from a 
confluent line of a turbine line and a bypass line at a constant value and the automatic pressure regulating 
valve for turbine 2 are opened and closed so that, during operation of the expansion turbine 1, a flow rate 
through a turbine line is adjusted to a value approximately equal to a given value in a range not to exceed 
the given value, and a pressure in a downstream spot is held at a constant value. 




* NOTICES * 

JPO and INPIT are not responsible for any 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A control device of a town gas line energy recovery turbine characterized by comprising the 
following. 

While interposing an automatic pressure regulating valve for turbines in a pipeline connected to an entrance 
side of an expansion turbine for energy recoveries which is installed in a town gas line, and with which cold 
energy use and power generation are presented. While connecting an entrance side of said automatic 
pressure regulating valve for turbines, and an exhaust side of an expansion turbine and providing a by-pass 
line provided with an automatic pressure regulating valve for a bypass, opening and closing control of said 
automatic pressure regulating valve for a bypass is carried out at the time of starting and shutdown of an 
expansion turbine, A regulation-of-pressure means by which downstream pressure of a confluent line of a 
turbine line and a bypass line is held uniformly. 

The amount regulation means of pressure flow by which carries out opening and closing control of said 
automatic pressure regulating valve for turbines so that a flow of a turbine line may approach this 
predetermined value in the range which does not exceed a predetermined value at the time of operation of 
an expansion turbine, and said downstream pressure is held uniformly. 

[Claim 2] A control device of a town gas line energy recovery turbine characterized by comprising the 
following. 

While forming a nozzle of an expansion turbine for energy recoveries which is installed in a town gas line and 
with which cold energy use and power generation are presented in a variable nozzle in which flow regulation 
is possible. While connecting an entrance side and an exhaust side of an expansion turbine and providing a 
by-pass line provided with an automatic pressure regulating valve for a bypass, opening and closing control 
of said automatic pressure regulating valve for a bypass is carried out at the time of starting and shutdown 
of an expansion turbine, A regulation-of-pressure means by which downstream pressure of a confluent line 
of a turbine line and a bypass line is held uniformly. 

A nozzle regulation means by which carries out increase and decrease of said variable nozzle of control so 
that a flow of a turbine line may approach this predetermined value in the range which does not exceed a 
predetermined value at the time of operation of an expansion turbine, and said downstream pressure is held 
uniformly. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0001] 

[Field of the Invention]ln this invention, it is provided all over a town gas supply line, and high-pressure 
distributed gas is directly expanded as a working medium. 

Therefore, it is related with the control device for aiming at gas adequate supply of the energy recovery 

turbine with which cold energy use and power generation are presented. 

[0002] 

[Description of the Prior Artjlt is installed in the centrifugal-spark-advancer station relevant to a town gas 
supply line, etc.. The typical advanced technology of the cold energy use power generating plant relevant to 
the turbine which expands directly low-temperature high voltage NG which is a raw material of town gas is 
indicated by JP,57-1 14139.U (the 1st conventional example) and JP,58-136603,U (the 2nd conventional 
example). The 1st conventional example has composition which made bypass connection of the by-pass line 
which the automatic pressure regulating valve passed for stabilization of NG supply at the time of turbine 
stoppage between the entrance side of a turbine, and the exhaust side, and the automatic pressure 
regulating valve of a by-pass line is controlled by the pressure controller provided in the turbine lower 
stream. 

[0003]On the other hand, the 2nd conventional example is the composition of having installed the automatic 
pressure regulating valve in the turbine inlet, and having made only both the pressures of the turbine lower 
stream controlling as a detecting signal in addition to the automatic pressure regulating valve of a by-pass 
line. 
[0004] 

[Problem(s) to be Solved by the Invention]Since it is a control means in which this operates only at the time 
of a stop of a turbine in the case of the 1st conventional example, when changing gas supply volume sharply 
at the time of starting of a turbine and operation, it does not have a means which holds the pressure of the 
turbine lower stream uniformly and supplies gas adequately. 

[0005]Since it has only the function to control uniformly the downstream pressure as the flow sum of a 
turbine line and a bypass line, the control of flow according to turbine line individual is impossible for the 
case of the 2nd conventional example. Therefore, it has neither the control which maintains the production 
of electricity of a turbine to the maximum, nor a control means which opens a bypass valve and is held to a 
predetermined turbine flow rate when a turbine line has too many flows and it becomes an overload 
(overspeed r.p.m. by a fault flow). 

[0006]Accomplish this invention in order to aim at dissolution of such a problem, and the purpose of this 
invention, In the system which makes the town gas line energy recovery by this kind of expansion turbine 
measure, While holding the pressure of the turbine lower stream uniformly to all the cases at the time of 
operation including the time of starting of a turbine, and a flow rate change, and a stop and aiming at 
adequate supply of gas, it is in maintaining the production of electricity in a turbine to the maximum, and 
avoiding overload operation of a turbine, and improving operating efficiency and safety. 
[0007] 

[Means for Solving the Problem]This invention is considered as composition described below in order to 
attain the above-mentioned purpose. Namely, while interposing an automatic pressure regulating valve for 
turbines in a pipeline connected to an entrance side of an expansion turbine for energy recoveries which 
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installs this invention in a town gas line, and with which cold energy use and power generation are presented. 
While connecting an entrance side of said automatic pressure regulating valve for turbines, and an exhaust 
side of an expansion turbine and providing a by-pass line provided with an automatic pressure regulating 
valve for a bypass, opening and closing control of said automatic pressure regulating valve for a bypass is 
carried out at the time of starting and shutdown of an expansion turbine, A regulation-of-pressure means by 
which downstream pressure of a confluent line of a turbine line and a bypass line is held uniformly, Opening 
and closing control of said automatic pressure regulating valve for turbines is carried out so that a flow of a 
turbine line may approach this predetermined value in the range which does not exceed a predetermined 
value at the time of operation of an expansion turbine, Said downstream pressure is a control device of a 
town gas line energy recovery turbine which establishes the amount regulation means of pressure flow held 
uniformly, and is characterized by things. 

[0008]While this invention forms a nozzle of an expansion turbine for energy recoveries which is installed in 
a town gas line and with which cold energy use and power generation are presented again in a variable 
nozzle in which flow regulation is possible. While connecting an entrance side and an exhaust side of an 
expansion turbine and providing a by-pass line provided with an automatic pressure regulating valve for a 
bypass, opening and closing control of said automatic pressure regulating valve for a bypass is carried out at 
the time of starting and shutdown of an expansion turbine, A regulation-of-pressure means by which 
downstream pressure of a confluent line of a turbine line and a bypass line is held uniformly. Increase and 
decrease of said variable nozzle of control are carried out so that a flow of a turbine line may approach this 
predetermined value in the range which does not exceed a predetermined value at the time of operation of 
an expansion turbine. Said downstream pressure is a control device of a town gas line energy recovery 
turbine which establishes a nozzle regulation means held uniformly and is characterized by things. 
[0009] 

[Embodiment of the Invention]lt explains referring to the accompanying drawing in which an example is 
shown about the desirable embodiment of this invention below. The outline system of the gas supply power 
generating plant to which one example of the invention according to claim 1 is applied is shown in drawing 1 . 
This gas supply power generating plant is provided, for example all over a town gas supply line, and The 
expansion turbine 1. The gas pipe passage 4 which is connected to the entrance side of this expansion 
turbine 1, and forms the important section of a turbine line. The downstream gas pipe passage which is 
connected to the exhaust side of the expansion turbine 1. and similarly forms the important section of a 
turbine line, and the expansion turbine 1 are equipped with the dynamo 9 by which axial connection was 
carried out, and the high speed circuit of a town gas supply line is constituted by these. 
[0010]The control device which controls operation of a turbine is formed to this high speed circuit. This 
device comprises the automatic pressure regulating valve 2 for turbines, the by-pass line (bypass line) 5 
where the automatic pressure regulating valve 3 for a bypass was interposed, the pressure gauge 6, the flow 
instrument 7, and the amount automatic controller 8 of pressure flow. The automatic pressure regulating 
valve 2 for turbines is interposed in the middle of the gas pipe passage 4, and the pressure and flow of the 
gas fed into the expansion turbine 1 are acjjusted. The bypass line 5 connects the entrance side of the 
automatic pressure regulating valve 2 for turbines, and the exhaust side of the expansion turbine 1, and is 
provided. The automatic pressure regulating valve 3 for a bypass adjusts the pressure and flow of the gas 
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which circulates the bypass line 5. 

[0011]lt transmits a detecting signal to the amount automatic controller 8 of pressure flow while the 
pressure gauge 6 is formed in the confluent line linked to the exhaust side pipeline and said by-pass line 5 of 
the expansion turbine 1, detects the downstream pressure of a confluent line and carries out opening and 
closing control of the automatic pressure regulating valve 3 for a bypass. The flow instrument 7 detects the 
gas mass flow of the exhaust side pipeline of the expansion turbine 1, and transmits a detecting signal to the 
amount automatic controller 8 of pressure flow. The amount automatic controller 8 of pressure flow carries 
out opening and closing control of the automatic pressure regulating valve 2 for turbines in response to the 
detecting signal of the pressure gauge 6 and the flow instrument 7. 

[0012]The above-mentioned gas supply power generating plant makes LNG pressure up, uses as a working 
medium the high pressure gas (NG) generated by evaporating, and it is made to expand directly with the 
expansion turbine 1. While storing in a reservoir tank etc. NG to which the pressure which came out of the 
expansion turbine 1 fell through said confluent line, the velocity energy generated with the expansion turbine 
1 is transformed into electrical energy with the dynamo 9. 

[0013]Next, operation by said control device is explained. The pressure gauge 6 detects a rise and fall of 
exhaust gas pressure at the time of starting of the expansion turbine 1 and a stop, and the control signal for 
holding uniformly the downstream pressure of the confluent line of a turbine line and a bypass line is 
outputted to the automatic pressure regulating valve 3 for a bypass. A switching action is carried out. a 
valve opening is adjusted by this, the bypass flow rate of the bypass line 5 is controlled by it. a rise and fall 
of a pressure are prevented, and the automatic pressure regulating valve 3 for a bypass can hold 
downstream pressure uniformly by it. 

[OOHlOn the other hand, when the pressure of a turbine line is during operation of the expansion turbine 1 
and a flow has change, A control signal for the pressure gauge 6 and the flow instrument 7 to detect change 
of a pressure and a flow, and hold uniformly the pressure of a confluent line and the flow of a turbine line 
through the amount automatic controller 8 of pressure flow is outputted to the automatic pressure 
regulating valve 2 for turbines. In this case, a turbine flow rate is held to the predetermined maximum so that 
the flow of a turbine line may be controlled first and a production of electricity may be made into the 
maximum to two control elements, a pressure and a flow, in the flow rate range which does not exceed the 
predetermined value defined beforehand, and downstream pressure is uniformly held by opening and closing 
of the automatic pressure regulating valve 3 for a bypass. Namely, opening and closing control of the 
automatic pressure regulating valve 2 for turbines is carried out so that the flow of a turbine line may 
approach this predetermined value in the range which does not exceed a predetermined value. It is able to 
make it to make said downstream pressure hold uniformly with the automatic pressure regulating valve 3 for 
a bypass furthermore, and, moreover, the overload of the turbine 1 can be prevented. 
[0015]The outline system of the gas supply power generating plant to which the other examples of the 
invention according to claim 2 are applied is shown in drawing 2 . In the control device of this gas supply 
power generating plant, the same reference mark is given to each member which is similar and corresponds 
to the control device of the example shown in drawing 1 . the explanation which overlaps here is avoided, and 
a characteristic portion is described below. 

[0016]The point which attracts attention especially in the above-mentioned example shown in drawing 2 , 
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The nozzle provided in the surroundings of a bucket is formed in the variable nozzle 10 in which flow change 
is possible in the expansion turbine 1, for example, a radial turbine. As a mechanism in which the flow of this 
variable nozzle 10 is adjusted, with actuators, such as an air cylinder and a servo motor, the nozzle 
operation unit 1 1 of the common knowledge which can be operated from the outside of a turbine casing. 
They are two points of having a nozzle regulation means which comprises the nozzle regulator 12 which 
automates this nozzle operation unit 11. And the nozzle regulator 12 controls travel, such as a stroke of the 
nozzle operation unit 11, and number of rotations, in response to the detecting signal of the pressure gauge 
6 and the flow instrument 7. 

[0017]Subsequently, operation by a control device is explained. The pressure gauge 6 detects a rise and fall 
of exhaust gas pressure at the time of starting of the expansion turbine 1 and a stop, and the control signal 
for holding uniformly the downstream pressure of the confluent line of a turbine line and a bypass line is 
outputted to the automatic pressure regulating valve 3 for a bypass. A switching action is carried out, a 
valve opening is adjusted by this, the bypass flow rate of the bypass line 5 is controlled by it, the failure of 
pressure is prevented, and the automatic pressure regulating valve 3 for a bypass can hold downstream 
pressure uniformly by it. 

[0018]On the other hand, when the pressure of a turbine line is during operation of the expansion turbine 1 
and a flow has change, a control signal for the pressure gauge 6 and the flow instrument 7 to detect change 
of a pressure and a flow, and hold uniformly the pressure of a confluent line and the flow of a turbine line 
through the nozzle regulator 12 is outputted to the nozzle operation unit 1 1. In this case, a turbine flow rate 
is held to the predetermined maximum so that the flow of a turbine line may be controlled first and a 
production of electricity may be made into the maximum to two control elements, a pressure and a flow, in 
the flow rate range which does not exceed the predetermined value defined beforehand, and downstream 
pressure is uniformly held by opening and closing of the automatic pressure regulating valve 3 for a bypass. 
That is, it is able to make it to make said downstream pressure hold uniformly by carrying out opening and 
closing control of the variable nozzle 10 so that the flow of a turbine line may approach this predetermined 
value in the range which does not exceed a predetermined value, and moreover, the overload of the turbine 
1 can be prevented. 
[0019] 

[Effect of the Invention]This invention is carried out with a gestalt which was explained above, and does so 
an effect which is indicated below. 

[0020]Among this inventions, in the time of operation, the invention according to claim 1 can attain the 
reservation of the maximum production of electricity or the amount of cold energy according to a situation 
while keeping the downstream pressure of a turbine constant under all the situations of starting, operation, 
and a stop. In order to operate in the range which does not exceed a specified flow rate, operation which a 
turbine did not carry out an overload (fault flow) and was stabilized is guaranteed. 

[0021]Among this inventions, since a big turbine head is obtained rather than being able to set the invention 
according to claim 2 as compared with the effect of the invention according to claim 1 at the time of 
operation, the effect that a production of electricity and the larger amount of cold energy can be taken is 
done so. 

[Brief Description of the Drawings] 
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[Drawing 1] It is an outline distribution diagram of the gas supply power generating plant by one example of 
this invention. 

[Drawing 2] It is an outline distribution diagram of the gas supply power generating plant by the other 
examples of this invention. 
[Description of Notations] 

1 [ — A gas pipe passage. 5 / — A by-pass line and 6 / — A pressure gauge, 7 / — A flow instrument and 
8 / — The amount automatic controller of pressure flow 9 / — A dynamo, 10/ — A variable nozzle, 11/ — 
A nozzle operation unit and 12/ — Nozzle regulator, ] — An expansion turbine and 2 — The automatic 
pressure regulating valve for turbines, 3 — The automatic pressure regulating valve for a bypass, and 4 

[Translation done.] 
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